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Efficacy Study of Solubilized Fluorometholone Eye Drop
Formulation Using Rabbits
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7HESIAIZ] A tiste] E%-E ERlshe Aolth & ATe B9 bol tiste] AlFEA 9] AX|7} ko] mlx]
£ 9L Brlolr] Soto] Aottt AFED o A AFS ST 21}, BE AP §o% Aol
QFokT}. ELISA analysis BAF 23, S22 20EE 718 3A1A] 54729 [L-18 E TNF-¢ 432 Sz E}
o5t ¥ Ao UERGT, PGE2 452 SR ] ¢ 428 Yehyth 2k AA A3
A 33t Afo 1— THER] Fpoy, EFQEHEE 7HESHA Folit9] £E2 fE Rl Hlste] Ze
OF Ueitt & AdxAsA Zhdol] &4 7R E7ol] AIEEY ERQIWEER JMEIAAE FAGHE o,
ELISA ¥ #3254 74*} A3}, IR oY) [L-18 € TNF-e 59 {23t 748 Yehfiglon, g2t 2}
ol oflqlout, Zhak W PGE2 &3 A FE|sh HAF AijollA] FRol Hlsto] W2 AFE Vel
ueby, EFQEMEE 7H8SHAAIE % o] &5 7t E7lol diste] 45 Al At Qe AoR AlREY, 1
2YL TOE A 0.02 % 55 $2oE Agdch

Abstract Fluorometholone suspensions are commercially available in eye drops. To confirm the efficacy
of eye drops containing solubilized fluorometholone, this study evaluated the effects after exposing
afflicted rabbit eyes to the test substances. Prior to initiating the study, it was confirmed that there was
no significant difference in the body weight of all experimental group animals. The fluorometholone
solubilization test substance was administered to rabbits with corneal damage. Compared to the induced
control group, ELISA and histopathological examination revealed significantly reduced levels of IL-18
and TNF-e in the test groups. Although not significantly different, the level of PGE2 in the cornea and
on histopathological examination showed a tendency to be lower than the induced control group. Our
results indicate the anti-inflammatory potential of fluorometholone solubilizing preparation in rabbits

with corneal damage. The obtained efficacy is considered to be equivalent to 0.02% Fumeron eye drops.
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1. M2
QThg okEg o] A8 7P YutAel whEe
S o] A7 Folsto] H83H Aoltt. WM

AR Aol AFgoh= Lkl AAolct. e,
Hol| ZX & 0.5 & ~ 1 & oo & T&9]
U], wekA, ok EHolA ekEe] Ayt
A&EE A7 TH2 E3 &0 124 E4o=z 2l
A I Yots el ALDsh] of=¥A, Foid
=9 Aol ES Wt meEhA, Hetd2 Rof &
gk ¢ 5 % mRhRto] JFE mHTH3I.
SEIFZEF0IEY IFU EFLEWEZE(FMN,
Fluorometholone) &2 1ol FAFTAZE AHEH
t}. Dexamethasone 52| T2 SFIIZEFo|E
Qtollx} T2 A FMN ARgAloll= AB|RolE AEo] 9
g Qtnddolt HiAS R 7ol 4,5l
SFIAFEEFO|E R gt tr A FL, A
9| AR HSE 2FSto] o /& AR A%
= a5, & Aol F7IskaL bjto] A5gteHol.
FMN2 &34 Aoyt bt zgol AHeE= <&
o|tH7,8]. FMN &2 -2 &k wfjiZo] fHo=
Az35t7] olFTHIl. AlEelA Y4 7Hse FMN A%
detoiolct, Fet AP FMN2 <F 1 %2] -2 YA
Ol &-EE Qo AEdt Foizf Aol ofFrH10]. =HtA
Yol FRE 7] T T Foj2 ) A A5 5

PO [ )

_}Lm

o $24go] furg 4 YIcH1L,
QO] Bolt FEZ AT HE A EE Iu

Sl W8 FES &EE Eol7] s o A <t
T E Ag Ala”e] A= JIrH12-14]. FA7EA|
g, A, FEHA|, sto|lERA, YR},
Z, oFF ARIE W ZHEAZ AA 52 o] AFo]
A oFE Fat JEHE SES AReE A AlAEe
2 AFEAH13,15-17]. TFoNA mlaL Az 3ol
AHog 7hdsta, d83 AFES 7HESAA BT
AAE = 5 UrH16l.

£ A7 532 FMN dgdE
sl 852 RISk Aoltt. FMN A9 &5 ¢
T E7OIA = oigirH18l. & Aol AMgste E
e ZHE a9 SN 9] ARRET Y, B
g AIE7IE2AEZE 8=l 9o, ol ARE o]
&oto] AT s & B7Prt golshy] wiiEe] A
5ol & A4 E7Y kel diste] AEEEY
X7} Q] mlXE FFS BrkeH] Hote] AAlsA

et e 712514171 AA o]

o
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o AEER 5o A AFS &Hoto] e Al &
oJgt zjol= HEER] k= AL st AFE 59
3}9ic}. ELISA analysis, IL-18, TNF-e, PGE20] tjgt
HIE St RS HARE Boto] Zutof &
A& 715 New Zealand White Rabbito]] tisto] 4%
A &3S Yot
2, Al

2.1 A 3 M=

FMN 71838} AA A7-A] o] 85t Y= ghA| <ol A

A5t ARgSHATE A=Al FMN 7H8SHAA] 69
Z/dE 2 ZHTable 1). AA 6& AIF] HAA
RIS el 33 FAIBIATHG-1 ~ 6-3). 2T AlAl
6-1& ARSI HiEEdd FHE HAH 0.02 %=
AEES ARSI

Table 1. Formulation 6

. Formulati | Formulati| Formulati
Ingredient | Amount
Purpose ame (per mL) on 6-1|on 6-2| on 6-3
(1000 mL)|(1000 mL)| (1000 mL)
Active
ingredient FMN 0.2 mg 02¢g 02 g 02¢g
Sodium
dihydrogen| 0.6 mg | 0.6 g 06 g 06 g
N phosphate
Buffering -
agent hScf)lchum
ydrogen
phosphate 6.0mg| 60g¢g 6.0 g 60¢g
hydrate
Emulsifier Polyz{)a'bate 03mg| 03g 03 g 03 g
Emulsifier | Captisol [125.0 mg| 125 g 125 g 125 g
. Sodium
Stabilizer edetate 0.1mg| 01g 01g 01g
Presf:m BKC  [0.05 mg| 50 mg | 50 mg | 50 mg
quantum
Water for injection sufficit | 1000 mL | 1000 mL | 1000 mL
mL
Filtrati 0.2um | 0.2 um | 0.2 um 0.2 um
Hration process PES PES PES PES
22 MESE U AR
New Zealand White RabbitS SHIAISE(37]
= 3P B EDolA A 18 HHE AlBstaitt
Ui T 7 W SIE ANT, DB AL
WEsto] A HE gRlsta Ae 552 Aldol A



E7g 0§ /183 BRoRuEE A Ak AT

galgich. FellAA AFEIE FEAF (o) + 20
% ol3k Shich. BB A AANAHOE B2

HSE 7|Asto] AEatqint. ARl Mog
e AAAE7IEE FASHAL, AR dTols 55
A ANH87EAE Fast

EAYE 22 23 £ 3 €, AHEE 55 + 15 %,
71314 10~20 3/hr, ZHAZE 12 AR (A 8 A
HAS5~2% 8 Al &5) ¥ & 150~300 Lux® A3t
FAZAL B A HARF AR 3 A4 At
Aok AT F SEAY 25k, W8S ¢ 2%
Y AR 1 3] FAoIoth ¥AFEFH AT Al
Aol Aol U IS 7|-Nst ol TEREA &
At AlmE @7HCIgFEY (B71% A £
T s 7-1817] gEAEd)olM Balol=s AEsE
& AEE SEHPl MEEEA BT JUREE
507)25E ZFuol AjEA AFHSIES stgloH, &
2 A5E 5 EY7IEMCIEA] 558 ol8ste] &
FEA At E B9t «5t 2 AY 717 B E7
& AHRIHAA AR (W 500 x L 800 x H 500
mm)olA 1 W=/ AR ARSSOT AR
iy gastglon, E¥E A wikstgct. 3|7t
% 27skal Qbo] ojido] gls AoR WEH SEE
9] AFE Aot &3kt AFol wet 7t 9] Bt
AFol Xt LoHA HAsIEE TP o R B
ST £ AlH2 FAFA LEH AL FEATEIEAY
9 < o} AAJsioiTh

=

o

Lo

o>

2.3 Agizel 74

ANETEE 3 IFCE YRtk Gl 32 AN
0.02 % Eol&, G2= FMN 7FR3HAIA] BolZ, G3<
fadzger AL 24 29 AFEFLS 100
ul/eye® ottt

24 A5 Y

Zoletil 50 (VIRBAC, France) @ Xylazine (Rompun®,
Bayer AG, Germany)Z °ol-&sto] 55 v 7,
7% 3 mm =719 Biopsy punch ¥ $&8& S«
bladeg o]-8sto] et Zhah Fgoll At &42 7ot
Atk o], dF EZ (LPS)Z 200 ng/50 ul/eye
2 bkt

25 &o
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2
AJX

= OnulE xRl o

‘ﬁ‘a- TTEE=E (LPS) 71(:'}?1' < 30 _E,_ZZ]]Oﬂ A]@%
Il 1 3] HeHRojstar, 2 3] e HARAE
stk % 3 3] WkRISIGl. REATL §EE A
A HroR Aol AAAHA AT T, Folii 1
0 ol&ste] Z+ AlgEo] sfgste AdEde ISt
Zpat ool eksieirt.

o
=

jan

26 2
2.6.1 A=

IFEZR E

A= Fo o Al

A

=3

Al
2.6.2 ELISA analysis

= 2 RE 49g HE5HY IL-18,
PGE2 ¥ TNF-¢9] 3R ELISA assays ©]-&3fo] &
A5}t

Hematoxylin & Eosin (H&E)
u]7 (Olympus BX53, Japan)&
o] z2gsty Wsks wEsIeth

Aty A2 0|34 He £ 200 Hi
AlofollA] TEste] HE o] =t 0-4 JY HE
Fojste] 2+ vl WSt

o]

2.7 SAHE 24

£ AEY] ZAxjo]| dfste] 24=2Q] tiEH| (Parametric
multiple comparison procedures) S H|E4ZQ]
o+5Hl (Non-parametric multiple comparison
procedures)g AMHESIITE B4AQl thEH| o] -9,
Az AEe st Haed JAEAREA
(One-way ANOVA)2 2 A, 1 A3/t {oS
7<%, Dunnett’s multiple comparison testE °|-&3}
of AFEFAS AAIst] AP /g Aol & A}
k.

B R4A0l s e] FS- Kruskal-Wallis H-test
2 AR5, 1 237t /oS B9 AFEAQ] Dunn's
multiple comparison testE °©]&3dto] APt 79
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A5
SAH E42 Prism 5.03 (GraphPad Software
Inc., San Diego, CA, USA)S o|-g3}o] AAJsH o,

pgtel 0.05 "Rt B¢, AR Fodt Ao=

H
i

et
3. Zat A IF
3.1 MBS
AldEd Fo A ASS 47 A, Be AEeRt

S8 Aol REX] AITHTable 2).

Table 2. Body weights (kg)

Day Gl G2 G3
0 2.35£0.10 2.35+0.09 2.35£0.08
n 5 5 5

Data were expressed as Mean%S.D.

The day of administration was designated day O.

G1l: Fumeron eye drops 0.02 %, G2: Fluorometholone
solubilization agent, G3: Vehicle control

3.2 ELISA analysis
QtEHE

o= 7ok HZ&3sto] ELISA 24 AAsH

T aa=
23}, FMN 7HEeHIA] Fol (G2)9] IL-18 752 7

A2 (G3)oll Hlste] f-oloHA W2 Zo& UEeto
H(p<0.05), FHE A 0.02 % FoAF (GDY
PGE2 +&2 HEdiza oHl |9 wWorn
(p<0.05), THE At 0.02 % FolF+ L FMN 718
SHAIA Tl TNF-¢ 52 R0 Hlske]
@2 2105 (p<0.01) TE=AKTable 3).

Table 3. ELISA analysis (pg/mL)

Test Gl G2 G3
IL-18 101.61£17.06 | 90.44+13.62* 126.14£21.40
PGE2 44.65+6.24* 47.36%3.55 52.71+3.50
TNF-a | 614.09+68.44** |649.30£106.93**| 860.05+95.74
n 5 5 5

Data were expressed as Mean%S.D.
/% A significant difference at p<0.01/p<0.05 level compared to
the G3.

3.3 Zx2IsH ZAr
2Aelsty BAE Slsle] 9% IR Fol 24
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Aol & FEAAZ o 25 S &St
o] &/ heterophils)?] & HEF 2008] AlofollAl
THslo] AZ=3tsto] H|wEITHTable 4, Fig. 1). 3|
2 Aot 0.02 % Tl (G1) ¥ FMN 718344 =

o (G2)9] &2 FZHET (G3)dl Hlsta] ¥=2 A

AT AN
o et BAH0R A¥Z] K% Aol
Holx] B3t AL FRUN A 47t AgrE o] &

9ol Aoz wa

Table 4. Histopathological examination by score

Day G1 G2 G3
0 2.6+£0.9 2.4+0.5 3.6+£0.9
n 5 5 5

Data were expressed as Mean#S.D.

Histopathological Examination
X 200
G1
G2
G3

Fig. 1. Histopathological examination

4. 28

£ A E719] bl diste] AIFEAY A7}
Qbtoll H|X= FFS BrIok] Aste] AAISHATHG:
FHE A 0.02 % Folt, G2: FMN 7HSHAA] &
o, G3' FEHRD).

AFEL 5o A AS5S £793 A3 BE AELt
FoJgt Afoli= THEA] Aoxrt.

A5 FEEA (LPS) Fo 24 ARl BE

=] o
mTEEa
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AR TS & QIR RE Z1RS H&3Sko] ELISA
analysisg AAIE 23, FMN 7H&3HAA] Foio
PGE2 =52 = tiH] /93t Xpol& HolA] ¢k

LoV e AE Uerion, [1-18 @ TNF-¢ 5%

2 FRTo| Hlste] W2 ZoR yEhgal, FAH
ZEHQ FHE At 0.02 % T} FARE &
o7 P

Ay HARg flot] A5 FEEE £ 24
AT BES M the 5 e F &0t

o]a A heterophils)?] & FEE 2008 A]ofofA]
ool F43et A, BE AL K93 Aol
TAER] A9ro}t, THE AN 0.02 % Folot U
FMN 7H&8HAA] Folo] 58 fradizeol Blste
W2 AoR yEH

H A FZRASA ZHEo 713t New Zealand
White Rabbito]l AIEE4 FMN 7H&3H|A1E Fofs}
¥= w, ELISA 9 223825k HA 2, %‘?:Itﬂi%
ojH] IL-18 @ TNF-a 559 123 A5 Heid
o, FofRt Apol= ot glent, Zut W PGE2 Y
ZAg A AR AolA TRt Hsto] W
&= HErSIT

whebA], FMN 7RSI Al 2ol &4 7IRE New
Zealand White Rabbito] thsto] HF A &3kt 9l
= A2 AgEY, I 882 SHE At 0.02 %t
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